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7 *p (1995)12)! 7 0 
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(71) [HIKA iWZ-y /Vt-fVyV -i>9—1r 

> tf— . , 1000 62>H 

7^a- X*. y^Ua- 7100 

(72) 38W3f ~>^> 7>HUa- X£. 

68X 7fi=a- X?. ^7'Ja~. 
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(74)«SA #8!± «* SI* 



(54) h?^^ 1 



(57) [S«J] 



(2) 



1 0-5 1 0 9 8 3 



(a)' (i) llft^^mb^^^^*^*^* 1 ^ 1 ^ 1 

(ii) mumw&m*Mfflirz>*^--*--^ 

(iii) MO»J«*ft^^iBC»*^»^ froafi? 
"(c) »ffi«4t?**«W««*^*" j '* 3fc ^ DNAJS^W^«3-Hf 

2 . h b^»-t-&*. m*mmm<Di5 



3. il^x^^n^-^^W^^-^^^ 
7 DNA^^>^^K^lexA^>^^«^^^ «*«1B«©**« 



(3) ^Sf 1 0-5 1 0 9 8 3 

12. ^»^7nt-^«^n^^^^ *** 
llBmo^^o 

13. ^ft^n^-*-"-*^^ 13 ^ =L\L*r=rss 

aygl2IE*&©#&° 

14. ;|#igWPHP6522T*&?K ff ^IS13IB«©^^o 
15 a»* s PHP6555-t?fe?). |i5fcJK10!3*S©^o 

IB. ^o*-^-<«P5055©Sca-McoI*frO?^V*^^*^ ■** 
17 ro ^^-^iai©IS1488^^l/*^KC»*lltt3P>*^*» Wt: 

° 19 7 . n ^_ i ,_ ) ( l sHl(0*14885«<'l/*^KC**l»ft3l e >*6«»«H: 

° 21 ro;E _ ;S ,_ i> <|ai C !)!f51488?f W*^HC*SBS^HV*>e.ffi»WK 
»r!t«C-50Stt*'6-134tt*-eO''* KBW*ft^ M*a«3«®* 

So 



fc«¥10-5 10 983 

(4) 

7 . p ^_^_OTP5055,DSca-NcoI«r>tffl^V**^H^*^ «*» 

*-c!t*C** < k*ww«c.*»ft ****** «** 1013 ® 



° , 5 ru ^- vm <Dmu^*^*^^^ vy ^ mnmz 
HX ^- m *-m^ * -** »**«*»*>** 

31 ^ B ,_,_wsw»ft^*-#-e**. WOT*®**- 

32 MWBft^a*-*-^^*-*-^**, WWUM*** 



(5) 
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33. mkmmmm^^-^^^-^^ ***29ia«©*is. 

34. ft®&*^r7-*Mte*WM*?7-V&te^&^ |i^3S33IB«6® 

o 

37. II^JlZgiBmo^^^^^tB^^^* 1 ^ 0 

38. »«]«l|B«©*iSCJ:t)fpa*nft*«. 



(6) 



1 0-5 1 0 9 8 3 



(7 ) 0-5 1 0 9 8 3 

LT©i&*©M'>©i^©®"^ *#&5&«i:fr*5«ktf*£8£g1"£o 
^*^^M1"S3®«©^«Jft«lll«^^^^7 t ^®^<^ 

i/oii^n*. tt&mzftozt&xisu^mmz, r&**m*j (si> 

1". Wltl^<I«ff©^^rAt$)^o Itl?.©^^fAtlt 2 



(8) 



10-510983 



m 

0«?tgst^«©^tfe5o (b) i^sifewm m 

m^ (CMS) ««ft£o £©t§1^f^ 

3 C cms^*^a©-w^ mwmo^vw^^^^^- mm,nnw& 

■Cft, jE*fcfcWJ*^£ »*«J**© r nom«fc^j ^ CM 

AMR (maitainer line) , is J:tWt^H*tt©ffiffl^*H*. ItttfWtttt 



(9) ^¥1 0-5 1 0 9 8 3 

\± % j&a* «fc ^^tt©tt^i * ^ £ em -r s - ^ £ % Ws& m v > z> z. £ ifi 
iH©^^^Sb9?)»e?©^t mowik, cms n ^ctt^si^^tf^ 

A©^;Wb^->©^b&. 3i<E«^<D^boJliah^^o DNA©^?-;Wb 

mtezvxmz&^xmTJiZtiZo -mmz, m^mvtx&^nzmm**?- 

^ntV^o T?=-y (a) &£t>*^f->> (c) (DNArt(3#^-r§^^l^^^ 

ffetD^^^&^GATC©^^ k<D£J- 
; Wb C «fc 3 ^ rg'tt'f b t *3 ^ T te*n ft T V ^ & ^ o 



(10 ) 0- 5 1 0 9 8 3 

^-P^-y^^-^—tf (dam) (D&ote**-?—' \f^=^h^^tzs m&tzm 

mi©^1488{fi©^^ K^&BlT&P!^ K>A^^^^±m(-^-587 

^?,^-Hi^T«#T>"fc7^ 1x^-5=- HIB^U. El l©f?§ 1488*4© l^^^ KM 



(11) 



4WP1.0-5 1 0 9 8 3 



^^^O^^t^KWtl, «»»tt««W)P6814, DP6509, PH 
P8036, PHP8037 S 5fcfcfc*FHP6520£frtf£ £#-£-££o £ £ Cflh©«S»k:^V^ 

*«W©fll©JW»fc:*5^Tv C©««*.DRA«l«W4s ±iBfc5Mbfcffl**D 
NA^^©^V-^-^^^^-^* S ^^^ DNA ^^ W^K*3-K1- 



(12 ) ^¥ 1 0-5 1 0 9 8 3 

^^zm^mm^x. mm^^-^mmm, rn^-fcuut* 

*fctt^fiRtH#-r*« flh©«»K:*v^T, Ifi^Witt*^ 

©S5U «M» (i) ^©^*fctt»**»*"*"**^ ai ** ::l " F ' r * D 
^S^nw^exA^V-*-, (ii) lexA'jru 



(13) 



1 0-5 1 0 9 8 3 



movant*, (i) *mt:*^r«abfc»^fc:?6»©»**fc**«» 

3*^-*-* ^itjc (iii) ^©Brt*fctt««t:^«**«fc* 
^DNABEJU©^^l^i5t-i>t^^^-r?>rD^-^-5126©^ ^ 1/** b*BB 

mam*. 

4tt©tt«©y^t»t5x (i) *«C*^T««bfc»^fc^6»©»** 

^itW^-^-, 43 J: V (iii) ^<D^*fctt*M^***"*** 
ttCM^D, K-r*DNAB2?Ui:«t6WK:ailgbfcrn 

^^tf^xDNA^©^Ao (b) DMAKOT©«a©tt*i:bt*itt 

^tt^^*n«^^*^TKi*»*^6»a*tt®tt«*©**- (c) an* 



(14 ) 1$g¥lO-5l 0 9 8 3 

n\ZM&^fa<Dm®(D®&%.VM<D** U-* ZZh&XZZo (d) 

te=f-Wto#&4 vv*i<'>x&2>zb&x%%>o ik<bmm\z&^Xs m*-* 
-im&mfttt^v^-t-x&^Tb&^o *%w<Dm(Dmmiz&^Xs zcd 

zbizmvmm^&^x, ^u-^-mexk^u-^-x^^zt^x^^ 

e^j©»*3-H-r*DNABBy0s (ii) ^©DKAKWKOlBSHSfflai-rs*^^-^ 
_ n jg^tjc (iii) ^©^*fctt*l6t:^Rr^*4lBlliat«f*»^*t)^ 

JUB&itDNA^HPCDaflXo (b) DNAK?!l©SB3i©*£*fc bT^H*^* 5 ^^^^ 

j:-5^^Ti34o^^^0«©*t^©w^o (c) tmm&x&zwmm® 

o -©TOi*. DNA^^W^«&3-h-r5D 

A^»astit^^ -©* >y^Kttant^«©*«i©«a»ADNA©*^ 

l/ _^__ i; ^- r ^c^>b s "e^^o ^0^©c©®©^©^«^*5VN-ts 

|jg07Dt- ^-(i^PW^T-D^E-^— "Cfe^Clil^^^o *^©^?> 
DNAiB^J©^*^^^!^^^^^ 0 ^-^- 5126 ®^^^^^ 1 "™ 



(15 ) 1 0- 5 1 0 9 8 3 

£ n § an* ^tt©*«i©f^ tB t % m f * o 



(16) 1WP1 0-5 1 0 9 8 3 

0 ;W3K>y^ (Herskowitz) (1987) It, r h*#^-f :7j ©ffl§§ 

K^>h*#r-r 7*e^©sraR©JWM^ 

7f'J7SSAiafi? (CzakoandAn, 1991) , h 3 S/fcfcttSCDC&if 

©fflJia^ai«iai©*» (Colasanti, et al., 1991) ,WT«{k^ (Farmer, et al. 
, 1994) ,*3<fcVP68 (Chen, et al., 1991) tfttns. **^©«e»«»«l 



(17 ) 0-5 1 0 9 8 3 

,n * St ft & (Brent and Ptashne, 1985) 0 riexA-Clj 

titc Z ©ife^lt 5126^ a -* ^ ^ (DM 

5126: :lexA-Cl 

D AM^7-**fisTOs lexAlB^fiWft (Lex) *^to«/h©35Srn*-*-- 

35S-lexAop: :DAM 

35S-lexAop::DAM*5«fc^5126::lexA-Cl(^ H-©^* 5 K±fc#fcr*2o 



(18) 



i&3l¥ 1 0-5 1 0 9 8 3 



©fc»c**«iTf*4. zn&aawc^"- ******** 



b 



^icii, z<D*>xTJ*<Dmjm**wmT lexADNA^ 



(19 ) f$Si¥l 0-5 1 0 9 8 3 

1. 5126::lexA-op::DAM^^-7— H?x 
<$J£ «k o T 88#1- * 3 i: § £ -] : : lexA s £ «kt>* 

(#@#SmiE&07/848,465^&#flf0 0 ^^m^it^©^ 
«U — h N7D7*7 (bialophos) ) ©lffi4K:2*-f aBAfcfccfctf 

PAT#^£ft£o 

b tttm^oma zmm-t * # & & rtis ^ *• * «> aitt^tt©**©***^ * » 



(20) 



1 0-510983 



5>y^Z mexAZ&M? Z> lexA3tfc^© £ o DNAfcSlir* Z ^ - H 1" 

pi # * * -r * *t » & £ f £ o 
#$bw©«sm&^ BfeWj^aflat^^^oa^-^-^astSbfea^K: 

*^$*4cfc^«fcD*b*tt»t^bri»*fflft3a[fflr*iii:t:«fcor^«l 



(21) 0-5 1 0 9 8 3 

©DAM (DNAT^~>^WWb) JI€?tfe5o ^M^&£*ffl®l-te*E§» s ^£ 
tlSo DAMOg|S»©a-fE^tts ^^l/^^KSE^JGATCt^VNTT^->©N6^$: 

* f ;wb-r s o mmmtmmnM&^fr, znimmmz & smRNA©-^* wf&i 
3ifli»wiiw«:7 , p * —commit. mmm^m^-y^mm^m^ 

t- 



(22) ftgspl 0-5 1 0 9 8 3 



(23) ^H 3 ? 1 0 - 5 1 0 9 8 3 

0 ^3C^)/ (Herskowitz) (1987) tt, r K S * > b * *f -f :/j ©«B§ 

own* b < tti€?o*R®3 l>-©nl«w8Sl©v^■rn<pt: 

7f"J7tWilfiT (Czako and An, 1991) , h d 3 *fcfctt*CDC*£ 
©IWB^HWJW©** (Colasanti, et al., 1991) ,WT*e* (Farmer, et al. 
, 1994) ,£<fctfP68 (Chen, et al., 1991) *»*©»fi«flll** 

#a***»fc*ri/^ ts^^^i^<i:UK ^Bt. affile 



(24) W*¥ 1 0-5 1 0 9 8 3 

h ^ D 3 J/Cl*&?fc if ©Is^T * lexAfc t*<Dmm<DMhm 
■&#>^t7'M.£Biix£ft'fc ! b<D (Brent and Ptashne, 1985) „ r lexA-Clj i:tfr 
£ £ ftfc Z <Dm&*m&*&. 51267- D -fc if©i6»*«Jfc 7D - 

5126: :lexA-Cl 

DAM ^^v— Iflfi^lfc lexA*g<£SMft (Lex) £^fcS/h©35S:TP*-*- 

35S-lexAop::DAM 

35S-lexAop::DAMi5«fcV5126::lexA-Clttx H-©:75;*5 K±t3#^S2o 



(25) 1 0 - 5 1 0 9 8 3 

-^-lexA-Cl©^K:jBH-r*- *^©#&&^^ 'm«h^03i/C 
*^^cfc^s dCDi/^^ACW^H^^Jffl-rSffe©^^ lexA DNA^p-a 

gp-fu (-r^fr^ lexA^v-^-) *«t»*wfc:rp*-*-**«5i26K: 
mm-rz><h¥mm*&m-?2>zhiz&^xm&( mm) £ti%o lexhvywv 

—9>WSl\ts 5126:TP^— *-rtMES-r3lexAop£$££-U DNA©;i©^ 
1. 5126: :lexA-op: :DAM^^^— te\ 



(26) 0-5 1 0 9 8 3 

£ tfttt * 0m * * £ fc © © WflJ14#&*^fc 4: £ *e*J C ft*t* * * «e>S* J 
fc<ft£ (^H«f« : tHIR*07/848,4659*#M) o Hft¥*JS&^»fi^©«8£tt 
% glufosinate (bialophos) saftttC^f SBMLfecfctWAT^^nSo 

ftfc^n^E— 5126) £ % DNASS^iJ©^!^^^^-^^^^^^^^-^ 
- (0!|;l«lexA;*-^U— ) *S«>atfCli:*C&So C©^ Z<Dfflffi&m$l 
^- 7 . D ^_^_ ( ^ ^AfcJDAJM^-Hfftif© I* ^> h^iSr* 7&B?(D 

126*fctt*©-te©aibfcrn^-^-*^to»20«il«I*^*-r4*2©*«l 

* - * fc fcfcfll * «»1 ©flEfctt© ^ - * - ^ DNA&ira # 

W^5HexA*»S1-aiexA3ie : f©«t'5^ DNA^^ W^SS^- F t% 

z ©dnaip-q - ^ >;^stt mi<Dmmo<D*'<.)s-9 - tm-& ^rmm^nm b 



(27) 



1 0-5 1 0 9 8 3 



O 

r D - tmmmicm* bfc t< ^ > b * ^^^^^ 



(28) 1 0-5 1 0 9 8 3 

©DAM (DNAT^-^^Wb) ae^-ca&ft.-jBWfcsfeftliMKtt*!!***^* 



(29) 1 0-5 1 0 9 8 3 

Ml (BB#I#^:D tt^ 5126©^V A©*n->©x 3-K«l**»6±ift©« 
H2B\ DP5130^v^^ K©7>^^Uct©t, ^;V-^>7x7- 

H5ttx DP5814^^^ h*^^V>-Cffl^fc-503 P5126^jfei*©««S!»W»4 
fc5*bfc^7T?**. Pre=tM*a*«k Meil=«R*-#8k Mei2=»iR« 

^a©DAM^^7-^fc»^**fc5126^5fe^n*-^-*^ * 

N ^J;t>*pinII^-^^-^-**^*?DP58147-7^5. F©v y bfcfc© 
<fc ^> o 



(30) 
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O 

08fe\ ^UDbfcCaMV 35S:7°n^-#-, lexA202 • h 3 MUite^W 
^'J y K^Bft^^-frfcADHl-f > hD>s fc.fctfpinll*-^*-*-^^ L1'2 

09fci\ {gflPbfcCaMV 35Srn^-^^ lexA202£e^fcHk^3*fcADHK > 

EUOfc*. lexAIS^r^s ADHM>hn>, tf#;WW>:7 tr\ *5<fct>*pinl 
^-^-^tf«'h©CaMV 35S7°n^-^- (-33) £l^tf, DP6232r^ 

UlllteU */h©-33 CaMV 35S:7n^— AdhW > h n DAM^^—tf ■ 
$^fc5126^P^E--^-*5c);-0 ? ?l^--*-^^^^CaMV 35S::BAR£^t? 

(^i,lexA202-Cl©m^b^J:mexA^i4OWJ^^t-^^^7T-fei. (0*© 

^a©lexA«^^«l^^*fe5126^7-D^-^--*^ £ 
(3, teiDbfcCaMV 35S7-D^-^-s BAR»fe^fcBk^£Hi-fc b $/©ADH 
H>hPX j3«fcVpinII^-^^-^-**^tPPHP65527-7^^ Wv7 

*-&J;tM>hn>£li^ Sfc^ fSJPbfcCaMV 35S7*P^-^- BAR3t 
&=f- hr>^o^^ADHW > bnx :}3cfct>*pinII# — 

EU5»i N g/h©-33 CaMV7°D^-^-N AdhM > h n h^^EP^i/M 
(cornynebacteriphage) (Di?7T U 7#»7*i- y K &J:l>*«fc?7 
^ _ * lexA*g-&eB{fc£^> £££lexA202-clhSfe-&£-£fc5126 



(31) 0-5 1 0 9 8 3 

5126^ro^-^- *e»VC»/h©-33 CaMV^tUr-*-. Adhl 

awa**** s&ta^-*-***^**- 3 -^^^^^**^ PHP8036 

H17fck 5126&*rnHr-*-s fcfctTC*'J*©-33 CaMVm^-^-s 

C«^-*-«»»T?**JLK^> ::PAT *^ PHP8037^^^ K©v* 
018 (BE3«^:23) »s 5126©cDNA©DNAE8l©-J|-C»ao cDNABB^J©HiR 

^ae^ ^et>i^DNA^^^Mt-^a^^^i-^w^^^^o 

h **f^Ifi?C»s S> 7 ^ 'J TJMRAHfltfrF (Gzako and An, 1991) , 
hi>^D3S/lCi3»*CDC3&:i:©«Blia^«PWB©** (Colasanti^ 1991) ^ WT 
(Farmer^ 1994) . *AVP68 (Chen^, 1991) OTEfcfc 

S»ME-r*DAMp<^7— b*^E« s ffi^^n^>o ^^Wb^nfeT^-X^ - 

-^ae^^«3st-*«a»©^t*jv^riK»e)n*i:#^^n*o dna^©£ 



{3 2) 1 0- 5 1 0 9 8 3 

§isecr«ai««Jiw«;iii«sttB*^**<' -©^fr^^^-*-® - 

oftV 5126*P->fc(&#U DNAR*J©S8S&IB*I**£IM**^ Iul5©512 
67o^-t-fe^o £©5126:/P*-*-fcfcs |g|lfc:*vr»?K 5126©^7VA 



{33 ) 1 0- 5 1 0 9 8 3 

^_©^ w ^^©^^^(i-r-e^^^n-r*5D, f£ffi© (b) Ec^b-c 

^3. tOiCltftrn^-ttt, 69, SGB6, *iVTA39#d*n*. TA 

3FttJH^9381 0455 . 1 ^ & V ^ T i&HH £ tit ^ § 0 

r^b-*-j (Sfctt rDMAtt^Mftj ) ^3t«^©5'^©^lRl(3 



(34 ) 1 0-5 1 0 9 8 3 

s Affiance Ms*©*s»fciu ™ # 

flll. 5126^0^-^— < 



(A) fife 

> WOH ifi Wffl "C & o o 



(35 ) 1 0- 5 1 0 9 8 3 

(1) rm®mm: cn«s SlftWM^^ry .>rvf*m-. 

(2) jmfflil :^ r^bny> (Invitrogen) *t«©*U^dT* 

(3) cD M^ ^ZJJ •• ^ ^ ^ ^ - (Ms4 

4) &±V*<DM&&&mm (»»s44) ©h**n=i5/|?» W'^^^ 

3 (Maize Stock Center) frfe^tii^**) © 

MOmRNA^M^bfco CO^^y-tt, pCDNAII^ *-**tfBSiH« 

<fc!M«b£o 

(4) ^K^->3> : *y hWa^OKW >*t© "The Sub 
tractorlj ©2.3JK©»^ = ^^tlB«*nT^sa») CfSifibfco «■© 

P32Sffl^T*Sffr»fcA*f* (hexamer) »«f 
K^riHSfc J; D ftftrfb bfco 5126fcfrtf:7 h7^>3>-7^7'J 



(36) !Nf*¥l 0-5 1 0 9 8 3 

(6) *j*fr«ri)MA<7)Jm : 5126(P^JttPcDKA*ft3fc& »#Kjfc5126©cDN 
A^D->«U ml3mffl^^T- 5' TGTAAAACGACGGCCAGT 3' (M13 UP) 
(E^'J#^ : 2) &X.mU(D%L77J^- 5' CAGGAAACAGCTATGACC 3' (M13 RP 
) fcffl^Tffi*IB#JSifc&bfco £©5126©ffl#WfccDNA*D->Bu 27*^ V 
H^P,fi£S*'JA+^gP*^tP594ffiS<0#A«I*^tfo £#©RNA:fe «fc tfmRNA 

7^/7 "J— «Bfi©fc»t:#*lbfco ^©cDNA^f * b ^ * ^ 

-> (Stratagene) *t#, Uni-Zap XR5£#IrI* D-->^>*5 i A4ffllvrffriR 
bfc (EcoEI<P&XhoI*-C**&) o ^«©5126 cDMA*»*fc«)C, i$fr&<D 
5126 cDNA^)^©EagIW^*fflV^TlXl0 6 ^©PFUm^^^U-->ybfco « 
^ffl@i:b-C(*ER1647 (NEB) fcfflVMfc. JSH4****10ffl©»«:*n-># 
«IS8$nfco Kttx Uni-Zap XR^^-fr*^ pBluescript SK(-)7 

7° (Lambda 

Zap) i«7-a7M 14^-$?&#KQ - iSSBeyiJ©*fe^fciU ^D->p5126- 
5 i:Mlt> 7^ VX'gi&m^J ' (United States Bioch 

emical Company) icfc&ffofco C©*aS^JttH18fcwbfc. MfcZtfUEB&l 
ti^^&^tu ^nt±fflS^ft©cDNA©BB?aJ:'&abfco SP^SOcDNAlC^t- 
5;-f>^p-^m ^^cDR^{i^Jl.5Kbt*$>§c:i:A s ^^tifeo p5126 
-5©«ttl.485HrC*iK ^©c4:tt*n*«^^«©cDHA©^»*fcttS«S± 

(7) iZMli:^^>f^7'J-^ Sau3AlftfflV»-CfiP^»^#* 
ft s ADASHII (Stratagene) ©BamHlMK* P-->^£nfc, hW^f 
3fia*B73©DNA*&fMbfc, gP7>«©5126 cDHA*&©EagI»rtf*mvrixl() 
6 f@©PFU«^:^^U-->^bfco b-Cfc*ER1647 (NEB) *ffl^fc. 

o 3@©7^u-->^ot> is-tt^*-r§3f@©^D-><£#stbfco cn?) 

0A.^D->^feDNA* N ^P^-^J^bP-h* (Bel lony and Record) (198 

9) tao^^tifc^ffl^twu #jiafflKft©^vt>^*ffofco 3{® 



(37) 



ftSkW- 1 0- 5 1 0 9 8 3 



(B) rn^E— ^— 5126©«rfRIWf 
(1) >f>^flf: 
»^«©5126 cDNACa^-raEaglBrJ*^ h^naS/Ojtft^ ^ 

©la^JHiPfeW'J^IW*^®**^^*!^ *«fc^ r ear shootj 
fc 3 j«i;A+©MR!IA*^>'-1f>K©^-^i:UTfflV>fco Eagliff^ T^- 
S/tAtil!©xW^^^5;^*^^ (ECL) >>*irA (Enhanced Ch 
emi luminescence system) fcfflwt:, B#7tftr ^M"*^-* C * * 

©mRNA© H \Z. b fc » 

(2) ^aiasi^a : 

5126©cDNA:/n-^/W:^^X2^ ^A^nJASHlifcfcttfcSa©* 

A*P->*#«bfc. 5125.4, 5126.5, *5«fctf5126.8T? 

y ^ A ^ D - > ©-oT?*S5126.8^&»5kb«©HindIIIIII»f>t*#*U 

^*-BluscriptII KS+ (Stratagene) ©HindIIIIII»(ftfc*^o->b& 
0 2 o©^^^[^«A^nfeHindIiniI^^t?2«M©^X^ h\ DP47 
69*,fcOT>P4770*«l*bfc. ci©^^^KDP4769*5«fclW)P4770t:o^Ttt, ml 
SfUlWi'-, ,133tt^>f^-*J:WJ^f 5' CCTTCATCAGCT 

TCTGGCAG 3' (D0776) (BBfllf&^f : 4) SfflV^, l#&tcHbTgB#ttJ£J&2£ 
K*l*fc£bfc. D0776©*fflEaiBu 5126 cDMA»Xi*©5 , «Wft©EWfc**t- 
5o D P4770©2*ii©&SgE?iJ&s WTOt'J^^^'' SE?'J 
#^5fr£8) *m^% r 75^- • *>**&J Ci^Lfc. fiP*> 

N 5' AGATCTCGGCCAGGCCCTTG 3' (D0990) N 5' GAGTTGATGAAGTGA 3' (CWG4770 
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) N 5' GAGATCAATCAGCTAGAGG 3' (PG2-2) , ££t>V TAAACCTAAGGCC 3' (PG2 

-3) o mnduuimm^mmzmmt^mm^odvmoomw^itm 

^VA^O->5126.8*^^6kb*©SacIirK-«:»U *9 *-BluscriptII 
KS+ (Stratagene) ©SaclM^Jf Ab£o 2o©*fc**flfc#X*nfcSacI 
tffr*«T2»l©r:7*^ DP5053*«fcOT)P5054*fWIUfc, SacItftffcJu D 
P4769&£I>W70©£<^ffll^H^ 

tbtl ^ o c ©^ttDP4769*5 e tt>*DP4770©^©5 , ffiOt#^b. 5126©cDNA 
#A*iiffllWe**. DP5053©2106^©i&K©6B?'J&> DP4770©**Kaiifeft© 

AATAGCCTAATTTATTAG 3' (PG2-4) , *»zlX9Wi< 5' ACATGTTTCAAGTTCAA 
3' (PG2-5) , *«J^5f^l/*^H 5' CTTGTCAGAAGTTGTC 3' (PG2-5C) , *3 
< fctf*U=f**l'*^K 5' CAACCATTACCGATGAA 3' (PG2-6C) (*ft**U ffi 
£ij#^9fr*>12) fcE^*^^- * *>^8s£<fcoTifc£b&<. 
5126ae^©*©flh©3 - KBWOyafefcttB'HACBttftfflV^fc. 5'RACEr^ 

N DP4770©BJWfcS*t-**U=f3?^l/*^K 5' ACGAGCGGACGCACGACAG 3' (D 
01168) (BBBJ»: 13) S 5' RACES' ^ A (Gibco BRL) Srffl^T^Sfibfe 
o T 

aqlDNAtflM^-- fc? (Perkin Elmer) C«POWMi©fc«>fctts lslb<DP4770 
©^JC^t^n^^- 5' TCCGTCGCCATCTGCGTCAC 3' (@E?"J#^ : 
14) , ^cfc^TV^-^^^-S' CACGCGTCGACTAGTACGGG 1 1 GGG 1 1 GGG 1 1 G3 ' ( 
EW»:15) (D0805) (5' RACE^^Afc^SixSr >*-^>f v-fc* 
g££S0;lfe%©) Sffl^fco £©5'RACE»©S*^ P T7Blue(R)^*-^:/ 
*n->bfc (Novagen) *±£DA^bfc) , £©PCRB*l*£*r* 

D->l±CGR3B^**nfco ^77^P0ttl^ D0805, D01398, £ 
J;t>"ml3YRffl^^^-*ffl^T^bfco d ©5' RACE PCR»A#tt412M*ftTf 
B737^7^U-*^^fc^VA^D->*J;^*^©^D->i:i:b^^> 
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o 

CGH3B©«»BWttDP47.70©586«U62:-*br* D . *V AiE5^^T123 
«*D4 > b 3©Obn «fc«#*nfc-f > b o > • * 

7^4X^-7 (5' GM3«fctf3' AG) £Hrt?o «£±a>SM&3 

(CGATGG) **bW*. 3©^±©^^K>©1-«±^#S-r 
OT^©BWttAT.K:Jt*W**. cntt5»IWKcDllABW©W«-e**. * 
£±©H«l=i h* >©±»KHtt«-r«CGR3Btltt90«iZ)? * 

^MtfSy^WWfc^tt^aW***^**- DP4770C* 
V^*nr**CDH3BKW©B'*«tts «»*TATA#*** (TATATA) ©35i£ 
«T*fc**. 5126-5BB^J«CGR3B©@H^Jtm^bT*3t). CGR3Btt* f,t±*Kl 

43m*£*1~3° 

DPB0B5*fl«-r«fc»^ *y=f**V**l« 5' GCTGCTCACCATGGCAAAGCAAC 
3' (D01398) (gWI#*:16) DP5053©«««»?W*&3-K>K^ 
TNcolW*ffl«^*fc»TO»*»*«««« (Su and El-Gewely, 1988) 

(4) i^->»-«gl«a 

W3 j?-^-«»»DP5062*^«f afc«>t^ 5126©3-K««©5'«fcHft«-r 
»|Wkb©ScaI-HcoIK^*DP5055iP6WU **;WV*7:c?--K 

«*& *j:vrp^>f^—eiae^©MiK«« < pinII > ***n>pi672©s«ai 

-HcoIWW 4:tt***fc. * * ~~ > * HindI 1 ^ » * ATGM 
»3K>©587«»±«K**HindIIIIII^*^©BW (DP5121) * 
fctt# U * d-=>y«*.C*W*P8tI»tt*6ATGIBtt=i b ><©170**±*fc 
**PStI«WftM©K*l (DP5122) ©**fc*!K DP5062©5126^n^e-^-iT 
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K>©855ttat»±»fc**SpliI^ «» 3 K>©503**»±*K* 
«fc!>fEKbfc. DP5062(£SphI£fc&NdeI£ffl^T##?U T4DNA* U * 7— tf C 

#_-#-©^*-£^t?s DP1672©SmaI/NcoIWfitt^D-->^b.fco -ti 
iCfclK DP5131 <SphI**<*) *5.fctfDP5130 <NdeI&*<*) fcfMbfc (02) 
o Kpnl^# (DP5164) fcfc. (1) rPt-^A^^xf-ifl^^K 
pnI/ClaI*rtf\ (2) Clal/AliM**'? *?-M/?iTLl\~V 
*5£t>" (3) DP5062©^^^^^-K-©AlwNI/K P nIifit. ©So©^**** 

(5) h^v^xvhyy-bi 
[23li, §5£*©5126^P*-* — (DP5062) *&fc* 

fctt, «RH*ft=i K>©503JWW±«K:*«lldeI»ifit*^©^ife«**K*^ 

**©5126ro*-^-»ffrU^-^-«BW (DP5062) *«fcV2«» 
©a9ft**£J*<* (DP5130*5ctt>*DP5164) £fflUfct§-&©> Gift's «> 

tive control) *J:VW«*JI«ft»«l ( r*J*«J&J CaMV 35S7*D^-^-^ 
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JtttbT^bfc*©T?**o MelK^mz^Xte, %±fk<D7ui=-*-®X 
5126 (-503) 7U*-* -(DmfemVtCDtJ *>tf**Ltzb<DX$> 

^J2. DAM*^-- «77^5 h*©#5l 

VmtT-^-Vmte? (Brooks.^ 1983(3 «fcftt& 195-1132* * U*^ Y) 
aMft»*W^*JI«* (Su and ElGewly, 1988) C«fcDafc*U W«3 K 
>ATG©92 * u**- K5»«C(ft«-rft»1863i * i,*^ KfcSttI»tt*#AL*: 
*>©T-fc*o DP5814 (136) tt, h ^©^fe^fflV^fc^^ S M? 

K*B**«T. DP5130 (02) *&©5126»N««J 

r -«*©NdeI -NcoI^i**^tf 500«»»©XhoI/NcoI WfM- iix ± 
gB©&^DAM^ ^ — teW'J *«fl . Okbft© Smal /BamHI Wf M" ^ * SMS* * - ^ 
Lj;t)#l»bfco Xhol/Ncol 5126^D^-^-WfW±t^*nSNcoI«Wtttt, 
i/n-->^0fcfe®¥i*^Mt^c«), |4lfc70b3-^ (Sambro 
ok6s 1989) CtfclV T4DNA#U^^— K (Boehringer-Mennheim) 
C^-tdNTPT^fcbfeo *©*SIH. OT© 
EaiCfcoTin- h*$nS3^©N^aft* s <«^tifc (**©DAM^^7-Hf« 
fi^*«WBft-r«lfflTK:ttT«*«bfc. -nti r^py** (Brooks) 1983 
j U#^K195-197£#Jfc-r*) o 

5' CCATGGGGACAATG 3' (SB^iJ#-^ : 17) 

**-K2-31(k An<^ 1989^^^>) ©3'PinIIBB3?y«^tf320«»»©BamHI-NotI 
if M- & I66t 4 - C * ^ * £ o 1 . 6kb«©XhoI -Not ID«AWM-± fc« * *i 
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Z>Z(D3r* 7 m&feWs pBluescript (Stratagene) ©My >\ZH^X 

CD7^l/t^Ft\ -421A^-90^t?(*ifi^JMSm@3^Jo Gardner^ 1981) ^ * 
MS^if-f ^^l/* (TMV) ©U-^'-lB^J (Gallie^ 1987£:fc^-C#££ 
79iMtt©HindIII-SallKfr>t) ^ h o 3 • T;V=i-;HBtofc*** 
JtfigTOAdh-SWStaie^fre)©^ > h o >l£llrt?579ig3£tt©§r>t (Dennis^ 
N 1984) , af*7*^7^^^»;^> • 7Wb7>^7x7- tf*=i-l«f 
aBAJWt&f (5? * wtf?- M60-704 N Thompson', 1987£«fc£o Z.Z"CM1B0Z 

itfS;^^ ^rn^-f^— BKafttll*^ (^^lx^K2-310, An', 19 

89fc«fc«).<p&©*JteaK ftfwt^awtttt©*^^ * s Kc*»*xhoi 
$13. m4^f*©ifi*©££ 

DP5814CJ:o-r»W«**fc. DP5814&, ^KBODAM^^^-^ 

^_ f—ZigbuhtzB-Z^tS (Thompson's 1987) 0 

^tlPHP6522 ( 013) tt, DAM^^7— KiB^J*lexA©|gl-2 
02T^y^^-e©^-H , ^^«^ bfe ^^ l ^ # ^ DP5814t3MbT^bfc*© 
£|s]b*T:fe& (Golemis, 1992) e 

*&«gPHP6555 (014) DP6522CHbTttWbfc*©i:H 512 
6:rD ^_^_^ s h ^ 0 3i/ .jLK^>^n^-^-*J;Vl.9kb«©PStl 

DP5814&, Bialophosttt^©tt«^^bt-^*^ffllia<*"e**Hi^>f :7I 
I (B73XA188) (D^mzmmmXhtc (Armstrong, 1991) 0 M&&&(Dttmt 
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094. ht*uzitsmm<D&nmfcttirz5m::dm*^-v(D®m 

K»D01266*5«fctJ c D01267tf*>So 

D01266 (I2#J#^ : 18) : 

5' ATG AAG AAA AAT CGC GCT TTT TTG AAG TGG GC-3' 

D01267 (IE^J#^ : 19) : 
5' TCA CCC AGG CGG GCA AAA TCA GCC GAC A-3' 



{44) »a*l 0-5 1 0 9 8 3 

Kl^Ttt*^fc<W*nftfrofc. /j*^4C*WK©«tt^ 5126Nd 

9.1©CTAB«ltH*fS* (100mMHJ* P H7.5. V 
7>*~7 S 0.7mfttb'J^ lOmMEDTA) »MS««bfc30tag©»Mi 

(24 : D **ft*ftiu s^na^bfc. *aa«c*tb 

2500rpm©a^a*30dMffofc. «±«** LVMMHffc* 
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CD) ftttttbfcft, fi*bT30#l«l«Lfc. C©K»K»UT2000n«oaW>- 
«ia*10^Wffofc. ^I/yh*S»ifttifc«)^ lOOmMhU* (PH7.5) , 
lOmM EDTA, 0.7M NaClfr&fcSiWM***^ 6(TCT!15#ijn*ftbfco 10/zl© 
RNAseA (lOmg/ml) *SfiDU 3TCT!30*IBK h bfco 5.1©*iPbfc 

100%^y-;^l^W^WU *>o<?>fc»*bfcffc ttW 
y_ ;l/t ^ h£^TDNA£<r<^>K 76%^^^-^*3«fc^0.2M^^h 
U*A*TOK**fc**~ 20^P»«bfeo DNA£76%^y-;M3<W0.2M 
»tt^b.;^A^tt«fb^ttlWFtXn. 300/,l©TE (lOmMhU 

*[ P H7.5], lmM EDTA) *fc?M«bfc. »JR#*t ^^^»bfc5^g©^^ 

Z©KU WlW^t*"^ 5616 ^ 500ml©0.25MHCl^t3T 
20#IMU 0.4MNaOH. 0.6M HaCl*&dt*««50(tal + fC40^IIII. & «fc t>*500ml © 
0.5MU* (PH7.5) > 1.5M HaCl*&ja**^0ari + fcT30*lfiU *ft*ivr > 
3^-bbfc. 25MM'J>tt^>y>^««*(PH6-5)*ffll^ T^>U 
^D>FPl±Ag?bfeo K*80-C©*ffl*T?lHIf«rbfc. llfck * 

«CfflV>««t:. 0.1XSCP (IXSCP, 0.1M NaCb 16mMU h U P H7.0) 

^ilTO.lXSDSt^tHS**^^ 65°CT^ i^a^-h b&o P32-dCTP 
T^^VbfeDNA^D-^ 77-^ + Att*6.»«**lfc5>n^^ 

m$)*7u*-*-&m-t2>tzto^ DP5814*&63MMt»©BartIDHA«ffr* 
littiWhtft. BAmaW*^^-*^^*^*^ DP5814*>*>5 
6p«»©NcoI-BamHIDNA»r^*#«b"r««lfl3bfco ^Wbfc^n-^ttlO 
dWIB95'CT*tt**x 20b1©>WV'J^ (O.lXOtt^^h 

SDS^^t?65»C©0.1XSCPT^^3Hl?5t#bfco £©««*:** U-> (Spoilt 

) h^*^-70°c-r*x^7^;i/Ai-S^^^^o 

7-7^= KL87*f^«-r*fc«)s lexA202«fK?*^tfHindIII/XhoIM- (Gole 
mis and Brent, 1992fc:fctt*pEG202©*734-1406* * V** *) ^ PBluescr 
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ipt SK + (Stratagene) *^P-^bfeo COW* K<ZM«m*Ji 
■* (Su and ElGewley, 1988) *, * U =T** U** FD02326 (BMW : 20 

) : 

5' CCGTTAACGCTTTCATGACGCCCG6AATTAA6C 3' 

4fflV^«bfc*», lexA-202U-^-f >^V-AOn«lATG 

1*754, Golemis and Brent, 1992) fcB^I«ft#»X* *U KLBTBapH 

I (07) LBTBspHI*****^ lexAB3^-K«BspHI/Eco 

-273«»CDEcoRI/HpaIWf>ti:^ >7 W-Ail^U pBluescript©^ * 

>^t, ^nfc^^^^-w^^^^ 35S ^ D:e -^- ( " 421 

<Pfe + 2«©5tf l/*^^ -421<Pe,-90*T!tt*Waifi*«»l. Gardner*, 
1981) . tKttWtWM (™ v > ©'J-^-BBW (Gallie^, 1987t* 
^xm&Zntz, 79«^©HindIII-SalI»fJt) > h^n^>-7^^ 

(Dennis*. 1984) , *W * V 

*^2-310, An*, 1989fc«fc3) *e>©Kltffi*Jx 

**«fl>P5817 (09) tt±fB<D, It^^tifcCaMVrn^-^-, TMVU-^-Ad 
M>hDX i5J;t>*pinII^-^-^-iB^^o L87Bs P HI*>*©Bs P HI/S 
«IKM-±fctt«f l«A4r.W^«©tll-202SW*3-Kf *BW (Golem 
is and Brent, 1992K£tt* P EG202©|g754-1382* * I/** K) L121K1* 
V^*ti*lexA-Cl#^^ai»^fc©««CJ:^ AdM > b o >©T»S:* 0 

U^-*-?^** KDP6232 (H10) I*. * i,**- KB*!***"** 

»4©*y:JS*l'**-^ D02448*J:VD02449±C#^a, lexA DNA&6« 
(ft*s3HlitfiJS**nfeB^l*^tfo 
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D02448 iffl&m^r : 21) : 
5' GATCTAC1GCTG1ATATAAAACCAGTGGTTATATGTACAGTACTGCTGTATATAAAACCAGTGGTTA 

TATGTACAGTACGGATG 3' 
D02449 (S?J#f :22) : 
5' ACTACATATATTTTGGTCACCAATATACATGTCATGACGACATATATTTTGGTCACCAATATACATG 

TCATGCCGATG 3' 

ADIM>hn>. ^ )\, • )^yy ^-^m^O^-Ymm (+53- 
+1708, deWet<b, 1987) , *J;OTinII»li^J<P&**±*Cffi«-i-*BgIII/ 
NdelMfJt (Sf§-33-+22*V*?-h\ Gardner^ 1981*#*D. tU, pBluescr 

ipt©My >t-^D— — >^bfeo 

^»DP6509 (Elll) 14, h^*o=iS/«[4fcfc:*V^T«a-r*fc»C»W-*tt 

232CDDAM* ^-*Mg*fcH b* WE bfc <fc 5 OTrSnfcCaMV^O 

TMVU-^- ADM>bo>, '^irjepinii^-^^-^-^aEClexAtt 
*»tt*«ro |g«||»*«T^^-^- i -5128::lexA-Cl*3-K-r**e 

©*fc*tt, L121fc*bT«M8bfc.fc-5^ DP5130**©5126rn*-*-liai 
s LexA202-Cl*-^@E?'J, *5«fc7JPinII@B?iJ^«^^XhoI/NcoI»T>t*^t?o £ 
©7-5^5 Kt^-K^ns^cDate^tts DP5814CHbTttfl8bfc«fc^^ P 
Bluescript(Z)/^^#->±^; it§i^nfeCaMV7'P^--* TMVU-^-, A 
dobox BARn-HSak *5«fct>*pinII^-^^-^-*^o 
«»»DP6520 (H15) ^ DAM^^7-Hf«e^*5«fc^PinII^-^^-^-® 

f»^nt^5jS*»^ PHP6509fcHUTKlBbfcrt«i:H^*« < Czako a 
nd An, 1990) » 

«m«SPHP8036 (016) fcfc, 5126ro*-^-©*-503— 134^fiD^., DP650 
9tHUtttWbfcJ:^^ «'J^-33 CaMV^P^-^-, TMV-J-^ ADHW 
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pjlD7i!l „ (Streptomyces viridochromagenes) CS*t4aSS<D7* 

7 ,^^>-H-7-W^5>Wx?-«6f (Pat) DtW'J> 
MMRBfi? et al.) ti««CtCi,Tl»*MMW 

— # — #H3l ! l8n?fe &Ubi-Pat& , at?o 
«HKWFHF8037 (017) (±, 650Jgat»®SalI/BartMAW*rtClt!3in?> h * 

S3ft-C^SiS*»t> PHP8036i:BU-C»S. 
SeifiW. lexA-ClklexAO^Tno 1 

-lexA-ci k w**»r r * 
«*k«»r*i:»*6n*#. *»©***■•«■**»•=««««»**«> 

%-kCJ;o>'J*-«'-a e *®* a ®' i3fi * 5S;:5t * i5>,1 ' 5;ii: * S ^* 

(Ruden^ 1990 . lexAite?* b 

_ae* own**** * «* mmm- * e^attib m -f > * = - k f 

5hW p^Clit««8 «off^ 199D *~ DNASS^W^WlexAk 
«(t««WMt^' U-AlWrS*. >«™ » K)t^lexA202-Cl* 
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hDPeZSZfcfcfcfc-s 

|q] 

tm *ftttl»68l7®«*«IMbft«'6«lMW»^>'ft- SMC 

. . A , iaa ^te-/n«-?-5i26©£3&^nt-*-#ite : 5 

7 ^_,_I*rt-Cl»<B*fc«Mrb (*WWe«M126::UarClfc«M) , 
*O«»<0UiA«MW*»*^V-*- dexAop) fcWflitWWtltt 

s3 . n «_,_fti;«>«*orp*-*-«««>rt*CUifc»*«»3Mp«)fc 
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5 K±K, 5126::LexA-Cl^«tt>'^-*-35S:BAR^*ni, (Hll, DP 

6509) o i©M^Abfei^ mr^^m^-^Ai^o^miz 

5126: -LexA-Cl* *VLexAop: :m *7?-**t&m&*om*K9*** 
®«3**%:tt>, c©«fc$&**^ LexA©DNA^©^^b£5126:/P* 
-^-*fc«©ft©abfcro*-^-*«*f««^2»** fc ' 5126:lexA 



KPHP6522, PHP6555. *J:tJcpHP6520*«f Utt^tt 
-f h (Ignite) ®tn:^fflV^^^^«t^^^ bfeo *©tt**»lfc*-r- 



937.59.35.2 17 
937.63.25.1 2 
937.59.35.1 1 



mi 

Ignite^tt-Cfc « I«niteia«4-e* • 

Mt£J&t$©*tt> 
13 
28 
0 



Jttt^|t©*fttf**937.59.35.22:937.63.25.1i:*, aWf^nt-f 
- (PHP6555) *fctt«WJI«^*-^- (PHP6522) ^TWn^ifr 
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, ^mfomsm (PHP6520) ^xmm&fommm (PHP6522*fc«6555) com 

t£^^&6^%££ft3^5&©T-fcofco 

K7>X^x-«^ **tt*irfB©» t) > «^©CaHV7-D - (PHP8036 * 
fc(*PHP8037) fcMll-r*«fc^ClexAie^fiB(fi[* s a«>a*nfcx afc«ffl©5126r 
(Hl©rt«©5"fe^ ||1488«m©Wtt3K><Pfe«»»fc-503<p6- 

£ o PHP8036 $ fc ttPHP8037 © M r ft* fc«t - © * 5 fctttt^tt©* 
tttefc* ttJfttt (PHP6555) tfcliWSW (PHP6522) ft**T«lexAU TV ytf 

-vftmirtmwii&mztifco *g*t±. ^mvtommm (php8036i^php8o 

37) *3<fc 

t>'}fP$iJtt©«» (PHP6522£fc&6555) ©^^^^fit^^St^'tt^^^* 5 
s ^^©^^T'fe^PHP8036Sfe{iPHP8037©^^^t?^i«14^ 

£&S£#;l£>ft3^-5*>©-t*&£o 
•9-7*h^^i>3> • 7°V — 7& (Invitrogen#fc:«fc&) : 

HSC-Ctts «#*ftfc 0< mRNA^-;^^ ^WbfccDNA*** 

^tS. ^©^^D^cDNA-RNA^^^U^h^s l£MmRNA£l&5£ <T 
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32PtIISilcDNArP-^ 



^■racDNA^p->*Bi«-ra«^i«-ro ^^cdna^u-^^^ 

»j|W*^J©fc«>©cDIIAro-^ft**K:-r*-v J: t), T'o-^ttlHt 
^g tt ^ ^ b 5 ^ S/ 3 >cDHA5 >f ^5 U -tt, 

h ^n3««W»^ tBHSftfc** (Bowen, 1992) T- 
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o «»«il»««*tT2B*KJRIIU ®Wm\*ftom^ 50mg/ml©®Jg©0. 
25 

M ^y->-;V*TOJHi«f**K:-C-WWiabfc. fclHWAKKbT, 1ml© 
li«J$%^^toS^*fc*«±C25mg©fflJia*«*fco 3/zg©Vtf-*-^;* 
* KDNA (DP6232) ft f> VKia^©«©DP5817* «fcV/*fettL121 (O.Ol-3/.g 
) £ N 0 .75ig©gl.8^m©^>^^>««m^t:«fc»*^ (Du 

Pont) tm\ mim^v*i*n*m^*v&tt<D*&<Diitimft)zmm . 

iSC^^xHXb (Rao andFlynn, 1990, fc«bJMBiStt*l*^< 
^fcv^fciSfcbfc) , «iWDac.k»)^»»*«!l»**fco ;w>^^- 
-KT^-b-fBu «lWIB10»©iB*"S«*«*» (*^2010 ; Analytical Lum 
inescene, San Diego, CA) * U * (Callis) (1987) ©IB«^ 

T«bfeo ^>^^f©ISIt ;W*^r* (BioRad) 

■b^^^tasu. a,tB**©^w^Ktt-«K:amiiii^fc ^0.7 

5-1.5Atg-C*ofc. ^>7x7- K©*ffitt (1A/Ag) ttx 25^1©»Ji}t>© 

^ 7l9 — if *jwa©«*c * ^ * »a u imu«i ^ 1 m fe d ©1^ *- * * > 

^BlCO^T3II]fTofclJ^A©^©TO^*^bfe*©T»fe^o 
/j^WM«NAhffi^l^@E^J^^TA39^y A*P->©*« 5 TA39:To^- 

C©IOfc««±x ^^rD-^©f'Jffl* s ^^^T©/J^^^^mRNAi:ffi 
^SB^^tf^^^DNA^P-VfeWI-^^^^^^ 0 

^^D©l6««W*cDNA^P->-eft*TA39tt, UCLA©tm-h • zI—JV 
(Robert Goldberg) t#±^A^bfeo TA39(i, ^<ofr(D^-^« 
^^$n»^MbTil^^ti^>*©i:l5ia©Bt^^->*^ , -" t ^ **** 
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t>t>(Drmk£^7Vy K*»rt-T* (Kultunaw^ 1990) . (in 
situ) ;vf:n;*W-t?— >3>fc«fc»K TAaWrKPe+lST?©^^-^*^ 



? A\Z&\,^U^)l<ft±W-tZ>Ztt)^$fttc (Goldberg^ 1993) . 

KEMBL-3^P-->^*^ N. tabacum, var. NK326 (Clontech Labor 
atopies,- Inc., Palo Alto, California) fcfla** SDN AW*©***? -f 7? U 
-« s cDNA^O->TA39^^S^|5ltt4^^D-->CMbT^^U-^>^ 
SftTl^o (Sambrook) S> (1989) C13*SftT^**i&©« 

2tLS£-r% 77-^©m B¥» 43<fct>-TA39cDNA»A^^^SS^P 
TA39cDNA* D-^tMtS^^©^^ ® DNA ^ p _ V { ^ 2 ««® ^ * 37 

>A^D->©*n*nKi*tt*TA39i:ffiH&«««±. 3©ffln*««®±*ss 
ci n h ©p - K Eai* «fc vHit * 5' {H©Jf «±©iWH*««'*? , *P-> 

©£5t;:bT> *b7*^-> (Stratagene) *t«fc t) A^bfeexoIIIfc^tfU 3 

:fc&fc#©jfi*B?iJ&* @ttDNA^-^>it- (Applied Biosystems 373A) 
^ V>?f- (Sanger) ©^^S/ ■ ^x->^-^*-S/a >*K«fc 
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^P«5&mRNA©TA39- cDNA^^*^^^ ?V At n->8B3»55£KTA 

yy " A ^n->14Bl*J:V8B3©teTOfc«)©IB*ft^*H Ji*tt©««l»ft» 

gs#«brv>fc (-r&tofc. te^WSMMft^feWWWfc^t r+83j twins 
o *fc, p8^©^o->i:*14Bl*«fcV8B3©^D->©»IR»±3K> 

comm. mn.mi, ru h^^h^©PEGmt)a^t>b<tt*©flb©iiswD 

4»©«t±. ^0^©^tt©DNA@E^«J^cfct)s «*©#£fc*^-cjBitfc 

^^tbK ^Kfifttts W^tfftWWfflflBO 116 TlWfcitfftHWlW 
270 822^^^tC|B«^nTV>^^J«*ffl^t^1"^-^^ § ^° #£b< 
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fc^mx (*j*.k. m**mm 237 356^, pctbhs&hss/oissb*. &zxm 

*H*&lf80 275 069*S#J*0 * «i^.tf*laW»»4 > 684,611^^K:^3«*^^rv^« 
^>t*hP (in vitro) ■e070>r7^b0*«fa flfctfBJHWHBO 06 
7 553-^*5 J^^S^fF^, 407, 956l3SB«^ti"CV>%<i«ie7^ KX&frirZBn 

mm, 4^J:«a#f ! F^4,536,475^cI2«!6^nTv^?, v#v-i*&'frr%w*Km 

h*©^Jii£ £ t> n ^©ffe©*l«©^ ^-w:^tt5o 

*«C»bt7PA (Fromm) (1990) *5«tt>*=T- K A (Gordon-Kanun) 
(1990) £<fc»)S3«3ftfc*©fc^ flkiEIWB^nfc^Kteft©^^^^ 

€ b (Shimamoto) 5, (1990) s (Datta) 6 (1990) , *y*h* (Chri 

stou) & (1991) *WJ- (Lee) <b (1991) feiTCJ: D««*ftfc*<©&£ 

(DuPont) ttK^U^AttCDfctoO^V^^^/DHAft©** 
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rstedt) ^K^fo @<®W«H-r^o 

H 2 0£i&rm<o lml©100%EtOH£»U $I<®^«3rr&o 
H 2 0£J&DI&<o lml©100%EtOH£MU < jSW^M <*" & o 

250 ju 1 ©llt^ y h T"4#©2ml8»gk:;^-r o 
Ggffl 1" 3 £ T- com* 9>?Xt >W&*W.%£ b"T & < o 

lOyUgODNA^^Snbs I^t^o 
50//1O2.5M CaChS^SnU SS-&t*&o 

(KiBtiSJaitS. 10000RPM-ei0#P^3S'«S^So 
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10000RPMT- 10#M5S'C,^S"r § » 
±vf£Gfc<° 60^l©lOO%EtOH£»]-f £° 

Wb^-r^TO^'l4©^^7°H*^^ (Armstrong, 1991) £s B73£ffl^T 
^bfcAlSS^^^glbfel^mmO^^fflE^^W^bs — (Registe 

r) h (1994) tg3«^n-C^2>^t?*6^bfco J&WEft^^WC^B^J^tt 
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6 (1994) t,fflB«t:«o-c«tt?©»MA*Wlibfc. ^*t5t«*©»K* 
Jft 

II12B :7^;v*— ±©*fflfl££^^M^t£ti!i^"^° 

ite) ^@*gflll£^*?2*fc©100mmx 15mm© TV- h±Ja£tf'*o 
^61B ifcft30=-©*«l ;: "^ :/v '" h * WEt * 9 
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(O tm/nmmm*-- 33229/377/piHi 
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(A) mS£: (202)672-5300 

(B) 7T»^: (202)672-5399 

(C) ^U-y^X: 904136 

(2) @E?nj#*f :l«>ti¥a: 

(i) BBHI©*M* : 

(A) ia?»J<Dft£: 1490il&ft 

(B) IS#J<£>^: 

(O mom-. 

(D) HjJ«pV— : £SM* 
(xi) iayiJCDlB«:SE?'JM:l: 

TTTTTATCTT TCTGATTTCA ACCATTACCG ATGAATTTCT ATTTGGATTA OTTCATTTTC 
GTCTTCCCTG TCTGATCCTG TTTTCGACAA TTCTGATCCC GAATCCGTTT TTGAATTAAA 
ATATAAAAAA TAAAAACAAG AAATGGTTTA TCTCGGTCAA TTTCGTTTTT CGCGAGGAAC 
ATATTCGGTG TACATGAGCC TTTGGTGCAC ATGAACTAAC AAAGTTCACA AAAAATTCTG 
AAAAAAAATC ATACATATTC TTTGCATCGC TACTCCTATT ATATATAAAA TTTCATCTTC 
AAATTTGTTA TATTTTAGCT GTAATAAAAA GAGTATTTTT AGCCGATTXT CTAATTTAAA 
CTTGTCAGAA GTTGTCTTTT TTTATTACAA CTAAGTTTAA TGAATTTGAA CTTGAAACAT 
OTATATAATT AGAGTAAGAT GAAAAGAATA TGTATGGATT TTTTCAAAAA AATTGTAAAC 
CTTTTTTAGT TCATGTGCAC CATATGTGAA TCAAAGGTTC ATATACACCG GATAT3TTTC 
CTTTTTCACQ AACCTAATCT GGCCTAGCCA GTATGTTGTG GACTTGGCTC CTAAGTGTCA 
ACCTGGCAGT GATGGGCAAC AAAGCAGGCA TGCCTTATGT GTGATGAATA ATTGACACAT 
GTACCOAGAG GTTTGGGGTT TTTTTGTATT GCATAGCAAA ACATGGTGAA ATTCTTAOGG 
TATTTTTGAG ATTACATTTA GGGCATGTTT GTTTCCCTTC ATTTTGAGGA ATTGGAATCT 
AACTAATAAA TTAGGCTATT TTTTTAGAAT GTGACATTCC CAACTTTCTA AAGTGTACAT 

ATAAGTCTAT citaaataat ttatagggtg gaagatgtaa attgattata tagattiata 
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AGCTTCTTTT 
TATAGTTTAT 
AAATATATTA 
AACGAAACAA 
TTGCCAAAAA 
AGACATGAAT 
CTQCTCGGTA 
T C TT T CAAGC 
CCTAATTCTT 
CCTTCCTTCC 



CTAATGTAAA 
AACTACCTCT 
ATTGAATTAG 
CGGOGCCTTA 
AAATCAAXCG 
CCAACGTAAT 
CCAACCAGCC 
CGTGAGCAGA 
CATCTTCAAC 
TTCAATTCTA 



ATTTAAAGCT 

CTCATATGAT 

TGTTGTCTAA 

GGTTTAATAT 

CATATTTACC 

CAATAGAGTG 

TTTCCTATTA 

CATGTTGCAG 

CTCTAGCTGA 

AATACCACAA 



CACTCTTCTA 
TTAGAATAAT 
TTTATAATTA 
CTTCCXTACA 
TTACAAGGAC 
AGATTTACTG 
CCATGCACAT 
ATCGAAGTAA 
TTGATCTCTG 
ATCAAAQTTG 



CTTGCTTCTC 
ATACAAATAT 
TTAGAATGTA 
CTGCGAAAAT 
ATATTTTAGC 
GTAAACTACC 
GTTGCCTCTC 
GGTATATATG 
GTATTTACCA 
CTTTGCGATG 



TATAACATAA 
ATTACATAAA 
ATTCAATTCC 
GTTGTTACAC 
AAAATGCTAT 
AATTGCTCAT 
AACTGCAGCA 
TGCATAGTCT 
CTCTTTCCTT 
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(i) @EyiJ©#44: 

(A) BW©53?: 18i&**T 

(B) R9J©Sl: fttt 
(C) 

(D) hTKni;-: fi^tf* 

(xi) uncDumiw^mn^: 

TGTAAAACGA CGGCCAGT 

(2) E9U*^:3©««: 
(i) BftlCDtttt: 

(A) BS#l©ft*: 18JgS*f 

(B) BWflDffl: *£S£ 

(C) |g<2>ft: 

(D) h^py— : fi^H* 

(xi) iB?u©ia«s:aa9 , J*-^- 3: 

CAGGAAACAG CTATOACC 



18 
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(2) K9U#^-:4©W*R: 
(i) IE^J©^tS: 



(B) WQ<b$l: ®M 

(O mom 

(D) h^-p^-: mmu 

(xi) ga5U©IBtt:iS?y*-^:4: 

CCTTCATCAO CTTCTGGCAO 

(2) m^m^:5<Dmm: 

(i) 13814)1*14: 

(A) la^Jcoa^? : 20JM2* 

(B) IB^J©^: 

(C) $(<D&: -#$8 

(D) h#DS?— : iSM** 
(xi) EM0>IB«:Kai*9:5: 

AGATCTCGQC CAGGCCCTTQ 
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(A) ffi5U<o**: 15^S*T 
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(D) h*Pi>— : Mtt 
(xi) K*J©3Btt:fi»>J#-5:6: 

GAGTTGATGA AGTGA 

(2) §2fll«:7©««: 
(i) Eai©*SH4: 

(A) SE?!l©fi^: 

(B) BB^JcD^: TO 
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(D) h^'D^— : WMft 

(xi) un(Dtm-Mn^:i- 

OAGATCAATC AGCTAGAGG 
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AATAQCCTAA TTTATTAG 
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(A.) @E#J®ft£: 16J§S*t 

(B) gB?«J©M: 

(C) m<D%L' 

(D) h^P^-: ISAM* 
(xi) SE5iJODlB©:Sii^#^-- 11: 

CTTOTCAGAA GTTOTC 

(2) lWI#^:12<£>t8*R: 
(i) SE^jCD^t*: 

(B) g2#J©M: 

(C) M<Z>®.' — 

(D) h^P^— : £*M* 
(xi) iffif«J©IB«:i51^J#^"-12: 

CAACCATTAC CGATGAA 

(2) K9J#^:13©fl!«: 
(i) KW©*M4: 

(A) la^JOg^: im&tt 

(B) Id^J©^: 
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(xi) ifi^joogB^'.Sl^JS^-l 3 : 

ACGAGCGGAC GCACOACAO 
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TCCOTCGCCA. TCTSOBTCAC 

(2) gE5!J#-^:15CDtt«: 
(i) IB^UCD^ftt; 

(A) K9J©&£: 33Jg-Stt 

(B) IB^JOJS: 

(C) m^lift: 

(D) h#PS>— : ElStt 

(ix) E5»J<D««: 

(A) ««**-rSB^: niscjeature 

(B) &mm: group<21..22, 26.-27, 31.. 32) 
(D) fft©»*: /note= "N represents I" 

(xi) IE9«J©i3m:ia^#^ , -l 5: 

CACGCGTCGA CTAGTACGGG NHGGGNMGGG NNG 33 
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(B) WM(Om.' flftt 

(o mam-. 

(D) h^oy-: ifi*** 
(ix) 1E^J©IB«S:BE?!J#^:17: 

CCATGGGGAC AATG 

(2) mmm^:is<Dmm: 

(i) BB?!1<D*M4: 

(A) IE?!JCDS£: 32J^**f 

(B) ffifll©®: MS£ 
(C) 

(D) 

(ix) ME?!jciDl3^:iE^J#-^:18: 

ATGAAGAAAA ATCGCGCTTT TTTGAAOTGG GC 

(2) IEai#9:19<0W«: 
(i) E?!]©«tf4: 

(A) K^JCS^: 28JM*f 

(B) ie^J©M: 

(C) $©£fc: 

(D) b*ay- : fi^M* 
(ix) KflJ<DlBtt:BWJ#-9:19: 

TCACCCAGGC GGGCAAAATC AGCCGACA • 
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(2) mpm^-.toamm: 

(i) mivftte-- 

(b) wLn<om-. wsl 

(c) m<om: -*m 

(D) h#PS>-: KIRK 
(ix) ia9!J©tB«:K?U#^:20: 

CCCTTAACGC TTTCATGACG CCCGGAATTA AGC 33 

(2) E#J#^:21©«*: 
(i) 

(A) M&}<D&$ : MM&tt 

(B) K8l<DfS: **» 

(C) &<Dffc: 

(D) b*Pv>— : 
(ix) IB*l©BB«:Biai#9:21: 

GATCTACTGC TGTATATAAA ACCAGTGGTT ATATGTACAS TACTGCTQTA TATAAAACCA 
GTGGTTATAT OTACAGTACO GATG 

(2) g3?!|#*f :22©tftfR: 
(i) ffi*!|6D«M4: 

(a) Kai©s«* : 7smmm 

(B) IB?!J©M: «tt 

(C) &!©&: 

(D) h^ut;-: MM* 

(ii) iEy<JGD3I$i: DNA (genomic) 
(iv) r>?-fe>X: YES 
(ix) ffi?!l©iBtt:5!ai#-5:22: 
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GTAGCCGTAC TGTACATATA ACCACTGCTT TTATATACAO CAQTACTGTA CATATAACCA 
CTGGTTTTAT ATACAGCA 

(2) IH?'J##:23©tf$B: 
(B) Id^UCD^: 

(o mom -*« 

(D) h*P^~: EffW* 
(ii) EJUCDittR: DNA (genomic) 

(ix) mncomminmm^-zz: 

GGAATTCGGC ACGAGCTCGG TGCCGCCTTC CTTCCTTCAA TTCTAAATAC CACAAATCAA 
AGTTGCTTTG CGATGGTGAG CAGCAGCATO GACACGACGA GTGACAAGCG TGCGTCATCC 
ATGCTGGCCC CTAACCCTGG CAAGGCCACG ATCCTCGCCC TTGGCCACGC CTTCCCGCAG 
CAGCTTGTCA TGCAQGACTA CGTCGTCGAC GGCTTCATGA A6AACACCAA CTGTGACGAC 
CCGCAGCTCA AGGAGAAOCT CACCAGACTC TGCAAGACGA CGACCGTGAG GACTCGGTAC 
GTGGTGATGT CGGATGAOAT CCTCAAGAAC TACCCGGAGC TGGCCCAGGA GGGGCTGCCC 
ACGATGAACC AGCGTCTGGA CATCTCGAAC GCGGCGGTGA CGCAGATGGC GACGGAGGCG 
TCCCTGTCGT GCGTCCOCTC GTGGGGCGGC GCGCTCICGT CCATTACCCA CCIGGTGTAC 
GTCTCGTCSA GCQAQGCGCG CTTCCCGGGC GGCGACCTGC ACCTGGCGCG CGCGCTGGGG 
CTGAGCCCGG ACGTCCGCCG CGTCATGCTG OCCTTCACCG GCTGCTCGGG CGGCGTG6CG 
GGGCTCCGCG TGGCCAAGGO CCTGGCCGAO AGCTGCCCGG GCGOOCOCGT OCTGCTGGCC 
ACCTCCGAGA CCACCATCGT GGGGTTCCGC CCGCCCAGCC CCGACCGCCC CTACGACCTC 
GTGGGCGTGG CGCTCTTCGG CGACGGCGOG OGCGCCGCCa TCATCGGCAC CGACCCCGCC 
CCCGCCGAGC GCCCGCTCOT CGAGCTCCAC TCOGCGCTCC AGCGCTTCCT CCCGGACACG 
GAGAGGACCA TCGAGGGCCG GCTGACGGAG GAAGGCATCA AGTTCCAGCT GGGGCGGGAQ 
CTOCCCCACA TCATCGAGGC GCACGTGGAG GACTTCTGCC AGAAGCTGAT QAAGGAGCGO 
CAGAGCGGCa AGGACGCOGA CGGTGGCGGC CCCGAGCCCA TGAGCtACGO GGACATOTTC 
TGGGCGGTCC ACCCCGGCGG GCCGGCCATC CTAACCAAGA TGGAGGGGCG CCTGGGCCTC 
GGCGCCGACA AGCTCCGCGC CAGCCGGTGC OCOCTCCGGO ACTTCGGCAA CGCCWJCAGC 
AACACCATCG TGTACGTGCT GGAGAACATG GTGGAGGACA CCCGGCGGAG GAGGCTGCTO 
GCTGCTGACG ACGGTGGAGA GGACTGCGAG TGGGGTCTCA TCCTCGCGTT CGGGCCGGGG 

ATCACGTTCG AOGGCATCCT AGCCAGGAAC TTGCAGGCAA CCCCGCGCGC CTCAGCCCAG 
CTCTGATCAC CTCTTGCTGX GTTGCTTTTC TGCTTGGTCT GCACCTCTGC TTCCGTGTGA 
TTGCTGCTTT GAGOGAGAAT GCTGAGCATC AACATTGCTC ATGAGCATCA ATGAAATAAO 
GGGCCCCGAA ATTCACTGCT CAAAAAAAAA AAAAAAAAAC TCGAG 



60 
78 



60 
120 
1BO 
240 
300 
360 
420 
460 
540 
COO 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 

1320 
13B0 
1440 
1465 



(73) 



0 - 5 1 0 9 8 3 



1] 



< u < u 



U U H < 
H H H < 

^ r ^ 
u £ &: 

< o a 



o ^ < 
H C5 Ei 




ggri 

< u 
a o o h 




u e-oao 
. a u h 




H CJ < < U 



sssssbssssseIBuo 




e 3 h s an E s s s * 




< < 3 " 



a a < 




< u e < 



i o in 




(74) 



4#*E¥ 10-510983 



[132] 



12 2 



pnl < APAI < XHOI < SAU < Clal < HINDU! 
<EcoRV<EcoRI<PstI ^ , 

Asel I i MunI<KpnI 



BSIWI 



ALWNI 



DraI<Dral 



Asel 




Muni < EcoRI 
SPHI 



SCAI 



Pad < EcoRV 
Clal 



SacI 



<KpnI 
Pad 



I PMU<NSn 
Asel < Asel < Muni 
PvuH NOH / XMAm < SACT < Sad 
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12000-j 

11000- 
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5000- 
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2000- 
1000- 
0 



CM 



s 



s 



<J> 



CO 
CO 
CO 



lexop-lucl 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
35S::!exA-C1 0.05 0,0050.002 0.05 0.005 0.002 0.05 0.005 0.002 
35S::iexA 0.5 0.5 0.5 0.05 0.05 0.05 0.5 0.05 
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